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(57)Abstract: 

PURPOSE; To provide a process of forming extremely as rei 

fine size crystalline particles in diameter of l0-40&angst; l0 * 
to produce unit electronic elements and shortwave Si ip* 
light-emitting elements having high reliability. 3 & [g , Kt; ^ 

CONSTITUTION: Fine particles in extremely fine size are $ |§jp|^ 
deposited while maintaining the low temperature not 
exceeding the lower limit substrate temperature for 
crystalline phase deposition. These amorphous fine 
particles are made into extremely fine size by heat- 
treating at the temperature exceeding crystallizing 
temperature. A semiconductor device is structured of 
the crystalline fine particles held between insulating thin 
films and further between conductive materials. Next, 
the conductive materials are impressed with a voltage so 
as to implant the crystalline line particles with a tunnel 
current for emitting light Such unit elements can form a 
large-capacity, high-speed low-power LSI and blue- 
green light-emitting devices, which realize an 
optoelectronic system for transferring and processing a 
large amount of data. 
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5. 
[0 0 0 2] 

*8MS&aiH]g& (Large Scale Integrated circuit ; L 

si) », m**iM(kTizkv*w*-jKm-i&m 

SWf8gRS*»&. 100 A&T«*'iX<0»/MS*tttli:* 

*«HMM**L»\ U»t*fc, £04l¥*MffU<B)|l 
$£|c, 3 I O 2 i-CSf 6 8 t Hf tf)v/f ^ u-{/ s y 
[0 0 0 3] St, WOil/^ |-Pi^XC5jWjS(Eti*S 

■CfcS. «7r'f^KJ:sr-*iOZK#lRl*a£iigii« 

ils i ic^ax-^toSB^, y *-cta*-ct. 

56*— t cOffi«6S»IJ:3t/1B«ai!«fR^^ l S5.ST?fc 

a. attains ?fc l-ci4GbAb sco^-a^friR--] 1 
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^«*6«J-e&5*5. H^IUKW^jltT'ftiiS i LS 11=: 
v\, S i iGaAa *5S(->|c K-'<> l-o»t* 

S i «rfflV^tJt/«Si^tts|5-?-iH3)t*e)n5. S 1 SJt 

sf— k, h 5 s^tbsnrv' 
*. l*»u »3tiiML-ci±, s i *sw«as[#!aw/<v 

#fc> Hit COT', X- 7 

7*7 -Y K • 7 4 if? a (Japanese Journal of Applied 
Physics) (19 9 2^) JSL121 9g/j>f> 

JRfL 1 2 2 2 HlC*5^Tjai;fc*VO ■>.&.£ SIC., Kg 1 

50 - 280 A©s 102 ratftictoftfl, 

S i O 2 fii«l/3 &£<9jE& (50 ~ 80 A) QS i 

$fc»srta**i/ci^s. s ittwD-^xjoMoo Asirtm 
*>T/jvSvvt«>, ft^-t*-^ xssmiij; Kfltitasosc 

fcWlr,&/M.e 10 -40 AroS i W&gil^lLTJB/St-* 
[0 0 0 4] 

l=&mtmki>£5b-i'z>vm] (©+ 
e)/2c (c ; '&m<r>tm®a, « : *< kt 

(T=300K) i«?*S*W»cgeSUrifi(ifl5i-5„ Cf±*!t*S 
/J>$VMSf/J>$vs frJItlc'jcttli. 10-60 A^iR^ 

K^c»^»£»i, (e*e)/2C k kT W»V 

5£.^fof9, 10- 40 AtfiftlcJS^S&asteKlcfc 

*fl5L-C*3iJ, #~»fe©»3tlCtt 10 - 40 AOS i 
»/h*iiS*«>fctt*. v>rftra»#'b, 10-40 Aro 

[0 0 0 5] 56W&b1fi!)i\ZW&L1t1fc&le!L<DM&m$i 

V0 (fc«U, S i ^ififfl-PWtS 2 4 0*C*5TIS) , 
*ttffligffi*K5g<fc-r*VKr, 10- 40 AOS im&U*i$ 

[000 61 0i]*.l4, 20 A<O«/m*20 AoifflPH^ 

iSSfSr-^S-tlc/ia. 1 A/sec. (lanlilB, 850 
*C) XWm-*Z>'£bm9lWm*2&k^5Z.k\zt£Z. 
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te^ysa* 0,3 #>x&oxt>, ttamio** 2 

tflXSfc^. 

[0 0 0 71 ffiflf* BWoatEBBrtiS-Htcoyt^ 

I£f4, ««I*7STM£»«-Cfc 1 HteS^fclMxtffcfc /t> 
r*Ll±, *W*|W2IMC»UX 30 rpm <3[eI$Ej$ 

fc«l 0IUfc< 300 rpm 09isnaue^^ 

IgXfcSo 300 rpra «t^9cO<a^rtBRS*SStti: Urr± 
aRw^D«c9KK-e«>0, RBaMttfKttaJtOl 
fcw*SIBW«lrr*. 

loo 0 8i rnfeowHtiaasr^jci*, ^©sx 

**J:OT»-»ft*fiJfe<©s i JUfcM^aMftafciblc, 10 

- 40 A^«lft/J^XO|«Att«rCI«L-C»|&r^!t 

I^t^ii^feS, ifcfc, sism&swshlx 

.[0010] 

lHUHft<W*Tr-5fe*^W 10-40 Aofllft/hf- 
^X<rc*£A*fc&l A/aec. &TO(£ftJ*M»X^jai-**: J0 

tMfefliOTRiBlfe (2 4 0*0 »TIC*-WH1«L, 
AflfS itfehttfeJM-fft. *£Afl:iB^ (2 4 0 

[0 0 11] ^*JX»J8Lfc*'h*tfeJBv*X» 

- 40 Ato^/h^^xcojftAatojiT^sv^iteafete^ 

9WfliB) »*3**bwfc. «ttttH^& (a«<0¥®) 

38«^cD» tt- JH X t ISSfe® Xfc J: v*. 
[0 0 121 

[fWR] 10 - 40 Ao>tm'h#<< Xntt&Uirl&mW 

[0013] aranettKXftkr*. tt/htttflwaifefk 
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ifo uoisftfcMniBi^*. s iiis*£s i o2 m& 

>a ^fitatSfflffitoBB&t LTH 1 
TSfcto* ^^--> 3 >-fil4*5:teJ:*:S i 

[0 0 14] ^W^^-^fl >fitt, 01f^t«tp 

muo scBafrTifhi** ^ 

X@*flc±: 0 *ttdiffjk LTL*5 OX, 

«tt (fflftl) XS*T. 
[00.15] 3)cffi^f4, ttAffimffiroTHSff «fc 0 fe* 

(1BJfc2) X*>^ ft ^^jttcO^^>, I^CAo-CV> 

co J; 5 fe*Baia*ft«*4Xll*A*«:»5*>J4^|4t^^ 
<ev> 6 »/jN«f4!PAK^teX^^r«.o ^6ffift^3(gA<t 

^^±co^xs^aii-5r tiii 9 , ■ftA«3»ijb 

[0 0 1 J5] 10 - 40 Arctt#/Jv!MX©ttAtt4:ffl 

[0017] HBtk(ftdDHtr]V< VAUX4a< ritij: 
19, £ft*tt3MHM£tm (ttffifcUXffl^S) K:« 

^JKtt«B«/h3BAtt*«*aA/XV^^fe, 

xntK/Hftis: <fc $ y ft uxaaifio 
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^tutu-ci*. jaw. *ivejx, s io 

2 ^anp^/U^jSRJp^f^^, *)J:tf. Indium tin ox 
ids (ITO) , 

[0 0 18] 

[3»6«] 

[0 0 19] *t. tmi>i£h9*'i?Afi4>W**U4 
(c) |c*f« y-^«ff9, K^xfiS^l ofBictB 

^hy^HSK^ft^ (h/4(e*a) ( hiT/v^S 
#. e ; i&teffifi) 4UTirT*W*, ^ • ^p 

^ KaSfifcKT, <ON#JB) « 

[0 0 2 0] «T* i^fls i«/J>to«J:tf*ftfrJflivfc 

0.003 Qcm co(Eftc£iS i **<"1&JHV\ iffi^O 
iB&BfeftifclcJ;?), K7»jA««m^o»BlccAfC$ 260 
0A«OSiO2 M2«:»/ftU Ufc 
(GB2 (a) #IH) . fcK. ro*^*#*»[fflSv* 
•eHMMIlU *?J»M*®SiBU:J*S 40 A cos i 
02 Bl2*rJl?jSUfc (192 (b) #fH) P rcojifc, 
CVDWcJ:*** 1000 A O^^^^MR3«ri(l 
SU r*Ltr^-** trJBir*fc F5*f - j*?*-^^ J: B 
®2 (c) \^-!-£i\zs<?—-^yirTu ztibltlk 

[0 0 2 1] KfttraffiXSWicWA UT 125 TClCjdP 

5, £#^S i02 jR2KH~*a.1 A/sec. 

20 A. 10 Ao*«fiKs i»/J»K4Sr 2 
0 Aco|W[WSX JEMtLfc (0 3 (a) MR) „ CG>ff#, 
*«Bf«IIWntt2 0»T?fc9. 30 rpm ^ffiS^S^^ 
lOEMBSlTfc. 500 TCfcWU, 1 A#ffflcOJ» 

[0 0 2 2] &IC, SiH4 , 02 , PH3 , B2 
H5 *Bf&#*\zm*1t{&ttWt9& (Chemical Va 
por Deposition ; CVD) is J: 9 4tu >V]f ^8Srt)a#7 
*6**»»U xnSrBOQtJcojfiWlffltcisy^n- 
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50 A , h&tZZT&Z 40 A Lfc (0 
3 (b) &m . 

[00 2 3] ^tf* ^^7^5*3 SrCVDjfcKcfc QJffi 
«U "T^fcffl^fc K^W^^^^^-cy— h1&<£7 
«0«#MCfi)Ul*Lfc (El 3 (c) ^Rfl) □ 

[0 0 2 4] mmW»mt LTS I02 l«2&CVD 
ttHCfctJJttftL (1214 (a) #fig) , fflapJK<0fl5iifiX 
WE#V*TiB»lflCff/j?^«t#9, (15514 (b) 

1 ltriMKLfc (1214 CO #RB) 9 

[0 0 2 5] »*SflWtt«*l i*sj:vy— ^tt^9 4:» 
»U **-Mjff8lcA, 0ICIEO1BE 

i-9TKW^ttl#ia6v^*0 ON/OFF -fa::** 

[0026] (mttim 2 ) *«^<oatti£#«£ic * 5 , is 

[00 2 7] *i\ ft« Ufc S i *B#S*cofciftfcia 6 

(c) i^r. ±8»««i 3, Tsp««i 4raicifte* 

[00 2 81 etT, fttWG>ft*UC Lfc^^-C«g{CttW-r 
S Q 0.003 Gem co^lgfitS i f:iHV\ 

, S 2500 A <0SMb«SrJgfiJCU, *^»«S««i:Ufc 

(0 5 (a) #f») o CCO^*/N«:|Ifca5#H** 
30 X»to?lU N 5B^Jg*fiH«co*BB|cW* 30 A cos i 

02 K2«r»|SUfe (BD6 (b) 0m) . . 

[0 0 2 9] R««rffl!BKailW^AUT 125 < C|d» 

9. S«(OSi02 ®I2^M^0,1 A/sec. W^W^ 
•20 A, S* 10 Ao^«»WAttS i»/hte4«: 20 

Acorigp«-e (He (O #i») 0 xpoh#, * 

S}grr5?B#li8tt 2 0g>Xfo 9 , 30 rpm cOiSffiTS^* 1 

oiej«K*-&^o xoe&. sooici^mu iw?ra«oj» 

<o «LS*rf?fc-*T, ^A«S 11K4«4«rWAftU^. 
[00 3 0] ^IX, SiH4,02,PH3,B2 
W5 SrBRW^|cflV^te<b^ftffiJ#«Jfe (Chamlcal Va 
por Deposition ; CVD) let 0 4<n >/U v^ftj^y 

^6^au ^nsrsoot^jfttta^-t^y^p- 

$ 40 A , fo^^r^-Cl?* 30 A fc Lrt: (06 

(a) #fiS) . 

[0 0 3 U z<ojb\z. yt^#*"?mmz#i$r£ftz£ 

51-, ^^5/^8felcJ:fp Indium tin oxide (ITO) ffitl 
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7*a*5£XJHf$&S i?fS'Jv#5fr|ft:kLfc (I2J6 (b) 

[oo3 2i *<omz^ fflffldj^^ffiiitxgii^^-cia 

5E#**Tftv\ ^fPffii^T U^t (06 (c)# 
[00 3 3] ^5 U-C-C?^fci9!5^COJ^m®fi8l^ 1 5 t 

[0 0 3 4] 



(5) ^(^8-64 5 2 5 

So 

[0 2] SSi^^ffl^J«r^i-I2|-cib6 0 
[0 3] ftl (0&W,ffl&ft~tMVtbZio 
113 4] Kl(^3gl6WSr)a<i-0-CfcS o 

l-Si^\ 2-S102 K Z^'fffxT* 

«!<?■. 9-y-*A8^F, 11-3S 
JtSmffcffl^. l 2 -Indium tin oxide (ITO) AS, I 3 
-J^tBte. 14-T*PO«, 1 S-.^ttllflstfHS l 




1 „.S i $x/> 2...S 1 Oz A 
3... ^>^r>B 
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